Nitric oxide and oxygen utilization: exercise, heart failure and diabetes.
In addition to regulating vascular tone, there is increasing evidence for the involvement of NO in the modulation of oxygen consumption. Our in-vitro studies indicated that exogenous and endogenous NO reduces the consumption of oxygen in isolated canine skeletal and cardiac muscle, which is probably related to its direct effect on mitochondria, i.e. cytochrome oxidase. In resting, conscious dogs, the blockade of NO synthesis results in an increase in total oxygen consumption. During exercise, there is a significant increase in the release of NO from the coronary circulation in conscious dogs, and there are greater increases in total oxygen consumption, and oxygen consumption in skeletal muscle and in the heart when NO synthesis is blocked. Our results suggest that NO plays a role in matching blood flow to tissue metabolism at rest and during exercise. The modulation of the consumption of O2 by endogenous NO in skeletal or cardiac muscle is blunted after the development of heart failure or diabetes. After heart failure, the heart switches from fatty acid to glucose metabolism, suggesting that NO also plays a role in the regulation of metabolism in the heart.